In this work, we use the homotopy analysis method in order to solve a fractional differential equations with intuitionistic fuzzy initial data under generalized fuzzy Caputo derivative.
Introduction
In this work , we will used the homotopy analysis in order to solve the following problem
where 1 ≤ γ < 2, the operator c gH D γ denote the Caputo fractional generalized derivative of order γ, and φ, ϕ : [0, 1[−→ IF 1 (R). The concept of intuitionistic fuzzy sets is intoduced by K. Atanassov [1] . The autors in [2] built the concept of intuitionistic fuzzy metric space and intuionistic fuzzy numbers. In [3] S. Melliani introduce the extension of Hukuhara difference in the intuitionistic fuzzy case. The autors in [5] introduce the concept of intuitionistic fuzzy Laplace's transform. Muhammet Kurulay in [4] solve the fractional nonlinear Klein-Gordon equation by means of the homotopy analysis method. From this end idea we introduce in this paper the concept of generalized intuitionistic fuzzy caputo derivative, and we give a solution of an intuitionistic fuzzy fractional equation by mean the homotompy analysis method. This paper is organized as follows. In section 2 we recall some concept concerning the intuitionistic fuzzy numbers. The concept of generalized intuitionistic fuzzy derivative and generalized intuitionistic fuzzy Caputo derivative, takes place in section 3. In section 4 we present the intuitionistic fuzzy Laplace's transform. The homotopy analysis method is presented in section 5. Finally in section 6 we give the solution of the problem 1.1.
preliminaries
Definition 2.1. [2] The set of all intuitionistic fuzzy numbers is given by
} with the following conditions: 
For Each
The intuitionistic fuzzy zero is intuitionistic fuzzy set defined by
We define two operations on IF 1 by
According to Zadeh extension, we have 
for any nondecreasing sequence
We define u and v by
is a complete metric space.
The mittag-leffler function is given by
and its general form
The generalized Hukuhara derivative of an intuitionistic fuzzy-valued function
The concept of intuitionistic fuzzy Hukuhra difference is introduced by the autors in [3] , in this paper we will give the definition of generalized Hukuhara difference betwen two intuitionistic fuzzy number.
The generalized Hukuhara derivative of a intuitionistic fuzzy-valued function f :
Remark 3.1. We can defined the generalized derivative of higher order by
and
g β (t) have first-order and second-order derivatives and
• Let f (t) be (i)-differentiable and f ′ (t) be (ii)-differentiable, or, let f (t) be (ii)-differentiable and f ′ (t) be (ii)differentiable; then: f α , g α , f β and g β have first-order and second-order derivatives and
Proof. Just use the proof of theorem 3.1 in [6] for [ f (t)] α and [ f (t)] β . 
built an intuitionistic element and the integrale preserve the monotony then by the Theorem 2.1 the family 
We set
and 
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As in the previuos definition we will give the difinition of intuitionistic fuzyy fractional Riemann-Liouville integral. If the (α, β )-levels of f : (0, T ] −→ IF 1 , are given by
built an intuitionistic element and the integrale preserve the monotony then by Theorem 2.1 the family
define an intuitionistic fuzzy element, which is the Riemann-liouville fractional integral of f on (0, T ), we denote 
By theorem 1 we get the following definition International Scientific Publications and Consulting Services Definition 5.1. The Laplace's transform is defined as follows 
Theorem 5.2.
[5] Let f is continuous intutionistic fuzzy valued function on [0, ∞) and
Theorem 5.3.
[5] Let f is continuous intutionistic fuzzy valued function and L [ f (t)] = F(p). Then
where e at is real valued function and p − a > 0. Then
.
) .
Proof. Observe that D γ = D γ−1 D and use the theorem 5.4
The homotopy method
We apply the homotopy analysis method to the discussed problem. Let us consider the fractional differential equation For the special case h = −1, we obtain from
